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as it is a compound represented by the general formula (1) . In 
the formula, the Ci- 4 alkyl group is preferably a methyl group, 
and the aryl group is preferably a phenyl group. The 
methylphenylsilicone oil represented by the general formula (1) 
can be produced in a production method known in the art, and 
for example silicone oil KF- 53 manufactured by Shin-Etsu Chemical 
Co., Ltd. can be mentioned as a commercial product. It is 
considered that the present application property-improving 
agent for photosensitive resin compositions, which comprises 
methylphenylsilicone oil, lowers the surface tension of 
photosensitive resin compositions, thus contributing to 
improvement in wetting properties thereof to substrates such 
as a silicon substrate. 

The amount of the present application property-improving 
agent for photosensitive resin compositions to be added is 
usually 50 to 5,000 ppm, preferably 2,000 to 4,000 ppm based 
on the total solids content of a photosensitive resin composition . 
When the amount of the application property-improving agent for 
photosensitive resin compositions to be added is less than 50 
ppm, the improving effect on application properties is not 
exhibited, while when the amount thereof is higher than 5,000 
ppm, there arises a problem that application defects considered 
attributable to the silicone oil itself are caused, and bead 
width is increased. 

The alkali-soluble resin as an ingredient in the 
photosensitive resin composition of the present invention 
includes, for example, novolak resin, a vinyl polymer having 
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a phenolic hydroxyl group and a vinyl polymer having a carboxyl 
group, among which the novolak resin is preferable. The 
alkali-soluble novolak resin is a novolak phenol resin obtained 
by polycondensation of at least one kind of phenols with at least 
one kind of aldehydes such as formaldehyde. 

The phenols used in producing this alkali-soluble novolak 
resin include, for example, cresols such as o-cresol, p-cresol 
and m-cresol; xylenols such as 3,5-xylenol, 2,5-xylenol, 
2,3-xylenol and 3,4-xylenol; trimethyl phenols such as 

2. 3. 4- trimethyl phenol, 2 , 3, 5-trimethyl phenol, 

2. 4. 5- trimethyl phenol and 3, 4, 5-trimethyl phenol; t-butyl 
phenols such as 2-t-butyl phenol, 3-t-butyl phenol and 4-t-butyl 
phenol; methoxy phenols such as 2-methoxy phenol, 3-methoxy 
phenol, 4-methoxy phenol, 2, 3-dimethoxy phenol, 2, 5-dimethoxy 
phenol and 3, 5-dimethoxy phenol; ethyl phenols such as 2-ethyl 
phenol, 3-ethyl phenol, 4-ethyl phenol, 2,3-diethyl phenol, 
3,5-diethyl phenol, 2, 3, 5-triethyl phenol and 3 , 4 , 5-triethyl 
phenol; chlorophenols such as o-chlorophenol, m-chlorophenol, 
p-chlorophenol and 2, 3-dichlorophenol; resorcinols such as 
resorcinol, 2-methyl resorcinol, 4-methyl resorcinol and 
5-methyl resorcinol; catechols such as 5-methyl catechol; 
pyrogallols such as 5-methyl pyrogallol; bisphenols such as 
bisphenols A, B, C, D, E and F; methylol cresols such as 

2 , 6-dimethylol-p-cresol; and naphthols such as oc-naphthol and 
P-naphthol. These can be used alone or as a mixture of two or 
more thereof. 

The aldehydes include salicyl aldehyde, paraformaldehyde, 
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2, 4-dihydroxybenzophenone, 2,3, 4-trihydroxybenzophenone, 
2,4, 6-trihydroxybenzophenone, 2,4, 4 ' -trihydroxybenzophenone, 
2,3,4,4' -tetrahydroxybenzophenone , 
2 , 2 ' , 4 , 4 ' -tetrahydroxybenzophenone and 

2, 2' , 3, 4, 6' -pentahydroxybenzophenone; hydroxyphenyl alkanes 
such as bis (2, 4-dihydroxyphenyl) methane, 
bis (2, 3, 4-trihydroxyphenyl) methane and 

bis (2 , 4-dihydroxyphenyl) propane; and hydroxytripenylmethanes 
such as 

4, 4' , 3" , 4" -tetrahydroxy-3, 5, 3' , 5' -tetramethyltriphenylmet 
hane and 

4, 4' , 2" , 3" , 4" -pentahydroxy-3, 5, 3' , 5' -tetramethyltripheny 
lmethane. These compounds can be used alone, or two or more 
thereof can be used in combination. The amount of the 
photosensitizer containing a quinonediazide group to be 
compounded is usually 5 to 50 parts by weight, preferably 10 
to 40 parts by weight, relative to 100 parts by weight of the 
alkali-soluble resin. 

The solvents for the photosensitive resin composition of 
the present invention include ethylene glycol monoalkyl ethers 
such as ethylene glycol monomethyl ether and ethylene glycol 
monoethyl ether; ethylene glycol monoalkyl ether acetates such 
as ethylene glycol monomethyl ether acetate and ethylene glycol 
monoethyl ether acetate; propylene glycol monoalkyl ethers such 
as propylene glycol monomethyl ether and propylene glycol 
monoethyl ether; propylene glycol monoalkyl ether acetates such 
as propylene glycol monomethyl ether acetate and propylene glycol 
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monoethyl ether acetate; lactates such as methyl lactate and 
ethyl lactate; aromatic hydrocarbons such as toluene and xylene; 
ketones such as methyl ethyl ketone, 2-heptanone, and 
cyclohexanone; amides such as N, N-dimethylacetamide and 
N-methylpyrrolidone; and lactones such as y-butyrolactone . 
These solvents can be used alone or as a mixture of two or more 
thereof . 

The photosensitive resin composition of the present 
invention can be compounded if necessary with a dye, an adhesive 
aid, etc. Examples of the dye include Methyl Violet, Crystal 
Violet, Malachite Green, etc. , and examples of the adhesive aid 
include alkyl imidazoline, butyric acid, alkyl acid, 
polyhydroxystyrene, polyvinyl methyl ether, t-butyl novolak, 
epoxy silane, epoxy polymer, silane, etc. 

The photosensitive resin composition of the present 
invention is produced by dissolving the alkali-soluble resin, 
the photosensitizer, the methylphenylsiloxanesilicone oil, and, 
if necessary, another additive in a predetermined amount of a 
solvent and filtering the mixture through a filter if necessary. 
The photosensitive resin composition thus produced is applied 
onto a substrate for production of semiconductor integrated 
circuit elements, color filters, FPDs such as liquid crystal 
display elements, and the like. The substrates onto which the 
photosensitive resin composition of the present invention is 
applied include arbitrary substrates having an arbitrary size, 
such as a glass substrate and a silicon substrate . The substrates 
may be those having a coating such as chrome coating, silicon 



9 



. etc formed thereon. The application of the 
oxi de coatrnc,, etc. be 

photosensitive resin composrtron onto 

con dU cte dby an y ^con V ent i ona ln etho dSS ucha S a^coa 

, j innH roating method, a casu 
method, a roll coating method, a land coat 

Mter rhe photosensitive resin composition is appl e ontoth 
sub strate, it is pre-ha.a to form a photoresrst frim Then. 
th e photoresrst film is e.poseo to U 9 ht an d d eveloped t, the 

shape without varying line width. 

in development may be an 
The developing agent used in deve P 

arbit rary develop a.ent use. rn development of — 
ph otosensitive resin compositions. Preferred examples t a 
de velopin 9 a d ent include alkali d evelopin g a g ents tha , 
aqu eoos solutions of Valine compoon d s such as tetraa 

metal hydroxides, alkali 
ammonium hydroxides, choice, alkalxmeta 

, , silicates (hydrate), alkali metal phosphates 
metal metasilicates .\uy 

amine, alkanolamine and 
,hy d rate) , ammonia water, alkylamrne, 

he terocyclic amines, an d the particularly preferable a lr 
dev elopin g solution is an a q ueous solution of tetram thy 

,r Q .. alkali developing 
, , Hroxide If necessary, these alKan 
ammonium hydroxiae. i 

solutions may contain water-soluhle or,anic solvents 
methanol an d ethanol or surfactants. *rter Oevelopment wrth 
h e aUali develop!, solution, water waahin, is usually carrred 



out . 



Examples 



Hereinafter, the present invention will be described in 
more detail by reference to the Examples, but the mode of the 
invention is not limited thereto. 
Example 1 

100 parts by weight of novolak resin, the weight average 
molecular weight of which is 15,000 as determined by polystyrene 
standards and 25 parts by weight of an ester of 
2,3,4,4' -te trahydroxybenzophenone and 

1, 2-naphthoquinonediazide-5-sulfonyl chloride were dissolved 
in propylene glycol monomethyl ether acetate, then KF-53 

(Shin-Etsu Chemical Co., Ltd.) was added thereto in an amount 
of 2, 000 ppm based on the total solids content, and the mixture 
was filtered through a 0 . 2-^m filter to prepare a photosensitive 
resin composition of the present invention. This composition 
was rotation-applied onto a chrome-coated glass substrate having 
a size of 360 mm x 465 mm and then baked on a hot plate at 100°C 
for 90 seconds to give a resist film of 1.5 jam in thickness. 
This resist film was observed by the eyes and evaluated for scale 
unevenness according to the following evaluation criteria . The 
film thickness was measured at 1-mm intervals from the edge of 
the substrate by an optical film thickness measuring machine 

(Nanospec M6500 manufactured by Nanometrics Japan) to determine 
the raised width (bead width) in the edge of the substrate. The 
results are shown in Table 1 below. In Table 1, the bead width 
refers to bead width generated in the edge of the substrate. 

(Evaluation of scale unevenness) 

®: Scale unevenness was not observed. 
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O: Scale unevenness was partially observed. 
X: Considerable scale unevenness was observed. 
Example 2 

The same procedure as in Example 1 was carried out except 
that the amount of KF-53 added was 3,000 ppm in place of 2,000 
ppm, and the results in Table 1 were obtained. 
Comparative Example 1 

The same procedure as in Example 1 was carried out except 
that a fluorine-based surfactant FC-430 (Sumitomo 3M Ltd.) was 
added in place of KF-53, and the results in Table 1 were obtained. 
Comparative Example 2 

The same procedure as in Example 1 was carried out except 
that a silicone-based leveling agent KP323 (Shin-Etsu Chemical 
Co. , Ltd. ) was added in place of KF-53, and the results in Table 
1 were obtained. 
Comparative Example 3 

The same procedure as in Example 1 was carried out except 
that KF-53 was not added, and the results in Table 1 were obtained. 



Table 1 





Scale unevenness 


Bead width (mm) 


Example 1 


© 


7. 0 


Example 2 
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7. 5 


Comparative 
Example 1 
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4. 0 


Comparative 
Example 2 
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15. 5 
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Example 3 
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4. 0 
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By adding the application property-improving agent 
according to the present invention, scale unevenness to be 
generated on the substrate can be solved, and simultaneously 
the raised width in the edge of the substrate can be reduced, 
as can be seen from Table 1. 

Effect of the Invention 

As described above in details, according to the present 
invention, a photosensitive resin composition excellent in 
application properties with improvements in bead width in the 
edge of a substrate without scale unevenness is obtained by using 
the methylphenylsiloxanesilicone oil as an application 
property-improving agent for the photosensitive resin 
composition and adding it to a photosensitive resin composition . 
As a result, the photosensitive resin composition of the present 
invention can be used particularly in producing FPDs and the 
like to bring about such an excellent effect that products free 
from display unevenness can be obtained. 
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